While NK cells in the mouse are thought to develop in the bone marrow, a small population of NK cells in the thymus has been shown to derive from a GATA-3 dependent pathway.
Introduction
It is now recognized that the peripheral NK cell compartment harbors diverse subsets of mature NK cells consistent with specialized functions (1) . The origin behind this NK cell diversity remains unclear but might involve microenvironmental cues influencing the terminal differentiation of NK cells in peripheral tissues as well as local developmental pathways that generate distinct NK cell subsets. While NK cell development primarily occurs in the bone marrow (BM) with mature NK cells subsequently seeding peripheral niches (1), we have recently identified a local GATA3-dependent pathway of mouse NK cell development in the thymus generating NK cells with a distinct phenotype (CD127 + CD11b -Ly49 lo ) and functional potential (higher cytokine secretion, lower cytotoxic potential (2)). Moreover, thymic NK cells are exported to the lymph nodes where they represent around 20% of the resident NK cell population (2) . 
Flow cytometry and Cell sorting
Single-cell suspensions were prepared and stained for intracellular and cell surface proteins as described (2) . Antibodies to Notch 1 (22E5.5) and Notch 2 (16F11) have been described (19) . 
Results and Discussion

Most thymic NK cells do not derive from Rorc-expressing precursors and do not express intracellular CD3ε
The transcription factor Rorc is expressed by all developing CD4 + CD8 + double-positive (DP) thymocytes (22 (16) . Using this system, we found that less than 8% of NK cells in the thymus of adult mice were progeny of Rorc-expressing progenitors ( Figure 1A and supplemental Figure 2) indicating that the vast majority of these cells do not derive from DP cells. Moreover, only a small percentage (less than 3%) of thymic NK cells expressed intracellular CD3ε ( Figure 1B ). These data are inconsistent with the idea that thymic NK cells represent 'masquerading' TCRαβ + cells (3) .
Thymic NK cells do not express Rag2 and do not rearrange the TCRγ locus
It was previously reported that a large proportion of CD127 + and CD127 -NK cells from thymus and lymph nodes carry TCRγ rearrangements (4, 5) suggesting that they are derived from CD4 -CD8 -double negative (DN) T cell progenitors and might be the product of abortive early T cell development (4). DN T cell precursors can be subdivided into four subsets (DN1-4) based on their differential expression of CD44 and CD25 (Figure 2A and (23)). TCR rearrangements of the β, γ and δ chains occur at the DN2 and DN3 stages (24) . As these rearrangements depend on the presence of recombination activating genes (Rag)1 and Rag2, we used BAC transgenic mice expressing GFP under the Rag2 promoter (13) , to assess Rag2 expression in early DN thymocytes and thymic NK cells. While 11% of DN1 cells, 80% of DN2 and all DN3 cells expressed high levels of GFP ( Figure 2B ), less than 1% of thymic NK cells were GFP + ( Figure 2B) . Moreover, the level of GFP expression by thymic NK cells was considerably lower compared to GFP + DN1 and DN2 cells ( Figure 2B ). These data indicate that essentially all thymic NK cells are not actively rearranging their antigen receptor loci, however, it can not be excluded that thymic NK cells might derive from Rag-expressing progenitors that have extinguished Rag expression.
Previous studies found at least 50% of thymic NK cells carried TCRγ rearrangements (4, 5) and these authors concluded that thymic NK cells derive from early T cell precursors that had undergone TCRγ rearrangements. However, those analyses were made using in vitro expanded NK cell cultures isolated from thymus, lymph nodes or spleen (4, 5) 
Thymic NK cells develop in the absence of Notch signalling
The transcription factor Notch plays an essential role in T cell development by instructing early lymphoid progenitors to adopt a T versus B cell fate (26) . Notch signaling is critically dependent on the transcription factor RBPJ (26) and the absence of Notch1 or RBPJ has been shown to result in a complete absence of T cells (14, 15) due to an absence of the earliest T cell progenitors (ETPs) (8) . We hypothesized that if thymic NK cells would derive from ETPs they should equally depend on Notch signalling for their development. We first determined whether thymic NK cells expressed any of the 4 Notch family members. We found that thymic NK cells as well as CD25 + DN thymocytes expressed Notch 1 and Notch 2 while only the latter population expressed Notch 3 ( Figure 3A and data not shown). The expression of Notch-proteins by splenic CD127 -NK cells was similar to that observed on thymic NK cells ( Figure 3A and data not shown).
Thymic NK cells and CD25 + DN thymocytes expressed similar levels of Notch 2 at the cell surface while Notch 1 was expressed at around 10-fold higher levels by CD25 + DN thymocytes than by thymic NK cells ( Figure 3A ). These data suggested that thymic NK cells might derive from a Notch 1 and 2 expressing ETP. To assess the role for Notch signalling in thymic NK cell development we analyzed RBPJ-deficient BM chimeras (14) . Among the RBPJ-deficient cells (CD45.2 + ) in the spleen of RBPJ-deficient BM chimeras, we observed an absence of T cells and marginal zone B cells, as expected ((14, 26) ; Supplemental Figure 3A and B). Nevertheless, thymic NK cells were present in normal percentages among total thymocytes when compared to control BM chimeras ( Figure 3B ) and their phenotype ( Figure 3C ) and absolute numbers ( Figure 3D ) were unaltered in the absence of RBPJ. We found no statistically significant 
